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ABSTRACT 

PURPOSE: To allow the follow up to a change in display information by time 
dividedly and alternately executing the cycle for refreshing the display 
over the entire part of the screen of the above-mentioned display device 
and the cycle for refreshing only the certain part having a change in 
display contents. 

CONSTITUTION: The address signal of a video memory 41 corresponding to 

rewriting of desired data is applied via an address driver 31 to a memory 

controller 40 where the arbitration of the memory access request signal of 

a CPU and the data transfer request signal from a synchronous control 

circuit 39 is executed. The memory controller 40 executes a changeover in 

such a manner that an address selector 35 selects the address accessed by ^ 

the CPU as the address to be applied to the memory 41 when the CPU access 

side obtain a right. The control signal of the video memory 41 is generated 

from the memory controller 40 simultaneously therewith and the reading and 

writing of the data are executed via a data bus driver 33. The follow-up of 

the display of the screen with high responsiveness is executed in this way. 
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Q 02 F 1/133 5 6 0 8806-2K 

Q 09 Q 3/20 SSl^'SS 
3/36 8821-5G 



m m ¥2-105826 

dm S 72(1990)4^208 

®ft * » >er T » KS:«*BaKTA-?3T§30»2# ^^i'y vtt^^^ttf^ 

©SB ^ * e ?i m X J|[3^«:*:fflKTA^3Ti30»2^ vtWi^ttPl 

®56 « * Uj 38 fig R ««»*mKTA9^3TB30»2^ ^-t^^vHs^^^ttrt 
« 9 II: m =L m *»»*fflETA^3TB30»2^^ 
M A 4^ SE«»*BaKT?l^3T§30»2* 



n IB » 

f» (D « ^ <r M fr r « m m « n » ic X C 0) » 



2) t3CB1Bdfei^O«m«rKKr »nntciiv^T 
tt. BEBB«>-:90«»«»6>tA|iJbOtt^« 
« « i T O B « * B » fc ft 31 T * c t % » B T 
«BJltqil lceB<DBjg^«BBB. 

3) l(re«^r^«lcBMOd»«B^)cBr ftBB 



«B«iM 1 CCttOB39%BBBB. 

4> tirEBml^«tcBK«>ft«B«CD»%EBt 

%<9Bl:r«BJfcm3iCteBOftm«l«BB. 
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cf(Ti»*(z:<i(jmdnT«o. coj^^^miBftia 
BBCiii^r. 1 ttr K a;^ t^^-f /t, 2tt 

4^ 9 « n n % fl ^ « « T 6 cr> 2/ A A A 4 



/04-0 1 -20-^3/00 1-014«**^®°°^^^^^^^ ^ 
?*«¥4-3112 (2) 

ef^-yevsttr^rA^iif— dram (5^ 

**lfc«^r-^tt. CRTC(CRT3 V h a~^) 8 

D-*99IC9jt&#l. C <Dfl4»%CRTC8 i»> 6 ^ A, 

fit. /««y3Vha — ^9«>eyKPA*U^»* 
lOlc 7 K U ;nafRfll Jt ^ CPW €» <?) 



5% 5-- ^ ^ 5» at ^ * »/ 5 k: » # ii * n « . 

CfiT7^0«^tt, CRTC» i^r^^ ABIC 

CRTCft ^ V 3 V ^ n-^ 9 •Cf-^ h ^ vx 

3>f.o-^9teTr-eK u-v«> trait- 
-o - 9 9 6 T K u A -e i> ^ ^ J 0 jc ^ A e> n * 

«'7KWA*U4^^iOHrAtTtfr*y*i;6K 
V 3 V 9«>ft0BAIH(»ffl^^4X6ft. 



^ ^) % If f * V 5 

rtco S/:7 ► U S>A ^ iclBaiT* C i: T A 9 • IS 

a7««r «. 

*ur, hi/ s^A^icisiftdn^aiii^'- 

7A.#-- h a»«H«C Jfe r . «ttS/7hU 

5^ A 5^ ^ 6 a ta « n T c R T 7 ^ th « n T a ^ « 

o 1 ^-r >>t*ir> Ttt a life's j»-^<D—jEo 

co^-Mc. CRT oan^MflicDie^ictt. trr 
Jt ij 5ic«tecpu (oati&^^af^i:. crt 
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3 >ho-58CJ:&tfr3*'>«-«»^ 5*»^««5^ 

ffi © ft * % 4, & SK^jSP l: t 6 fc ab^* fc t T * 
LCD fcV^'^) *WU^*Ck^Tt*» T<t<3*. 



/04-0 1 -20-^3/00 1-015**^^°°^^^^^^^ 
?lia¥4-3112 (3) 

LCD lCJ:#ltf. «*K«*<k9^M<t (»K 

Perrotleetrlc (Liquid Crjitalkv^^) 

ju%fflv%f^«35(tt (WT, FLCD:Fur-f x:/i/-r 

aft»« H O ff) ftl K: « b T « tt« fl> « ff « ♦ W 

tt. ciT ^«i<ojt»»^«i:a«9. «i5t«llo 
i/fc*«or. c © Js ifif PLCOtt«©«««w 



PLC Mj^vncj^immtx. MxaitflBes'TDST 

AtidBJnvBb t rffit'^^it^. FLc onmmm 
lbf)iic^A'«B»BA*ttttnav>;t^. MAtf. 

1IIBOX<ttCBB-Cft<eb«Ci:«>ft-»lt. 

SB^«>^Br ft e C h *«IH! COttBtrfr 
Of^«. 1«BttaS/X^ Afliti C <OfiBT ft« c 

e %Bj9j'r« <t 4 Jt ««F« BO o«a 

i)ft««s. nau^«^BBJ:IC«»t»B»09<C 
• «IAXBB%IIBr'»ft«»tCki. aBttBft'X 



ae-eric, crt t ©aatt^wufePtcoiifoR 
PLCD9ic«»^ «a94XB«!>afFis% wjtd 

UBBaBll%IIB^ff 4ca^aBHB% 

O « ^tKB « B9 C V M vr tt OS aii^B B o a ^ 
BBBBIC«^^T« ttBB^KBoBB^i^oa 
^IrHfrT «10inc B^n«k:BKOft«B^a> 

%AAfec 2: %»B t t 

[fti mi 
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/04-01 -20-^3/00.1-016"^^°°^^^^^^® ^ 
JfBDT 4-3112 f4) 

r«€PU« Ufei r K A A ;^ • a>^hn-;u/t 

I/O ««IBTf-^Ofia%fT^ Dii 3 > h 
9 (Oirtct itaory Acctss CoBtroII*r, I^TOMAC 
k IrO ) , l^tX^^ir$^9 h (XEBOX ttC JC « > 
90LAII(t3-.:* ^ 1.9.^) jefeCDBBOLAM 



^* 22tt 7 V > ^ 210 abo :f u V ^ ^ y ^ 

7^ A2IOfe»0'< x-X« 2€ttf|Xtf 

*as«Aic 9 i»n«e9- 2«afl9i#«icatvTj| 

A^PY) . 27aPLcpje©teifr©FL»-r 

OFLCO^ «-A27o«ijAfr%«rro » 

■ IC ^ \,y x\ 31*1 T H u X X K ^ :<~yi; S2tt 



I: h OIC* II 1 CD A< 9 ^-SlO^ 
OMXIC Jt 9TFIF0X$S<E> « y 3Sft ftttlTCil 

3«ij j:tf37 (laT, «n'rtiPiFO(Ai Mjt 

^ « tt»(b*f FIFO(Flr«t In First Out) ^ * «; T 
ft9« « y 366 J^(73TlcVfti^«nfe 

en^o/«V38« ^ti37»»6Rj^m«nfe7 
6«>TKPxr-^tt, « 3 (9X •< 9 f-sao w 0 

r K l^Xr-^f:|b^T^4»C!>T*9/4^0:P K 

X^9f>SU$2 «JtC;S3C!>«9liAiOtta#^8l 
«T*y«'j3yh D-9 40'V<Dy-^ h 9 yX 
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7 7»««*%<>»^T6. 

ift^r«. IT 5^ y V * *> s«tt . y « y 3 

r»TJme— DKAH ( 4^ -< •^ « » ^ RAH) 



/04-0 1-20-^3/00 1-01 7"^®°°^^^^^^^ 
«BB¥4-3112 (5) 

«. ncDtetctt. PLC oaac««imr4a§t-e V 

^/tX K9-f A43*^ t T W«tt«II3»39C^X 



2Dtt A ^ 7 f- Sl% ^ U r FIFO(A))t *fcttFlPO 

Aipijm«n^» ccD^^iccpun t^^stitnm 

>;a>hD-9 40A.f~^h9v;^77S:|t^X 
TFUX9»>>V^ sat fttt PIPOfI 7 F 1/ 7 F 
« y a > K Q 9 40 9 f'- ^ h^yxv rm^ 

h o X ^ ^n^r Fuxor-^*«Ka* 

n. y 7 JKC- K <Ott»fl|^lC J: 0 P 9 -r A4J 

Oi :!!} « ti • 



#HSYHC ICS^^^Tttft 9-f>«:«(atbTMia 
*9-f>Ji)XlC±DD<>7l/vS^aL/Tff<*r<^ 
A'fcCPUll l£ Jt 9 7 ^« A«n^9^ A 

9'<VlcK9T«fl|Jt%aifiL-Cf?< i>0Vm 

tfc, r ^*;^9-r voeiiAi^-f ^'Ji'fctt 
•e^jif-r ^ juoKitr«>iiiS3^nrtK:cpuji t^^r 

ATf u-r26CE>MnAa<;MKy 7U9 u 
tfr^ttfUt:* «^l^«<D«Mfrf79^<CPUll 

mm x^mmt i Mxanc^it ^-^nenf^oi^n 
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/04-0 1-20-2^1 3/00 1-0 18«*^^°°^^^^^^^ 



t^mr* tit. T.tt^n V 7 7 £^ A coir^ ^ 

T'fcto*. T^OW^ilr^t < Tlltf y 7 b V i/* 



»im?4-3112 (6) 

FIF0(A)96 « J:C^FIPQ(B)97 04KB«8ti!'r6 

( ttBA/r « 1 > . cpuii «f7^<ir^T«9Yy 
or F I^^I1FIF0(A)S6 Kit y ^^etiXB 

««n«. y ^SliftiFIF0(B)37 fll^lf tt 

Y 7 ^S2«SPIF0(A)36 BlCBBdnAfc CA/T^ 
1 ).FIPO(A)»ft iCeilffllft7KUX4«ai^« 
n. y ^StifttPIFOU)!? ft(C««|« h « 

(A/I- 0 ) . FIF0(B)a7 4CCli«nfc7HUX*» 

BB^IkO 1 ao y 7 U y i/ » *«3«7 t * FLCO 
2B«<BBAnB#T8YIIC «ai^ U 9 . « « t\ 
7KUXA*>^ 38IC ♦-r V-««ft,U*t7 Kb 
X;^ ^ >^SS^^ 9 7 sn« «0±BV7Uv 

a-oir^ ^ fvrm^tfti^'^^ yttmo 9 ^ y 

ICR9« FLCDSejL 0 nmiHB@B3»%^t A 



•3 - kJHJC*'>>h7y7UTlr\<. £<D|Bic 
CFUn J: 9 ^ -r r/lI.L2.L307 K UXai»7 ^-feX 

en* t , A-y ?r ^si«»Fipo(A)33 cita«nT 

Ir^iOT. L1,L2,L907 K bX*»C C«Cie«« 
*«>«A Y 7 ^S3«IFIF0(A)3A Ctttttf nit 
a^jA-CLl. L2.LSO 7 KUJli6SCei^^at^«n« 
tt»^'< ;/ t UTLM2.L3*«Btfn*. ZZV. 

x^ 9 ^ss(D«7Bxflr#ttnnBB@aisi«^6o 

RFF/RS ttr^Xftn* 9Y>7>«xa>ir< 

^A^V^ih:f79^yr^UXt bTP|FOCA).FlFO 

(B) Bictxjnx&nft. 

•^LT. C O fe a A 'f 9 i^SlifrSFJFO(B)37 BIC 
»tt«nT V>*©TF1F0(B)37 B 7 > X 7 K 
UA^etl«ll*. BEF/ACS - I - fc ^ * , 
X -r y ^ SStt 7 U X * r> > ^ SBB « B X 6 

n» *J7Uy2^jinf^%BQir'r^A.fl[>8i909< 

>*»6fT9« B3BiC«^^Ttt» L30 9 < > 2ti ^ 



n«lCl.T« ±2|fl!)B^%BBr^. P1P0«2o 

mmvitix>tt. — :^rr 7^<rx«nfc7 K 

^^Ufc7 K l/X%lh>jT&C %iFBB< • t>r> 
SBip^ < Bff f *fc*-C**. Tiil>*», 7Kb 
X^-srv^M >'^'BBttB?y«>FIP0flD7^'t X^ 
•< ^©tt^ntt9ft> ^±B 'i7l/yJ/air-r^;i,o 
BTtTTibO. *B V 7 b y S/ Alf-f ^X.d!)M 
7B, BBOirvT*'; v^^BBBTtr >r y 
fc7KbX♦ttl:^3T*7><^X^-f>C0BBX■!^ 
-f^^iCA^eBaHiw. B:^<DFIF0«>7 K uxtr 

WiOJt^C. *W<DB«fi<)Bf^TttV7b9 

•CBBU, B3BTa«OBBUBn%79'f V 
* 1 Sffii: Ctt. 1 T.. 4 : 3 urttBUfc 

^, ^BTtt« &U:B«9'Da4IAftt^«^^« 

ABWOBir^^ciDUTB^sn* 7 1/ y t'* 
hBC J:-,rT.kT»kottB%«M^Bi:T 
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4 J it-rntf« ±M»;7u»£/*%32^'<v» 



/04-01-20-^3/001-019"^®°°^^''^^^^ ^® 
3$ OR ¥4-3112 (7) 

cpuu ^■bA«nte9-f vBUsit^^-f v7 

i>t\ eit MO 9^ V«JL 9 ^vfikPtrHfifft^ 
^KT*. fftto^* CPUU A«7^^XUfc9-r 

# oatt'fe 9 ^ y A1^-f ^ ^'Ir* » . 9 7 
JtoT. t ') 7 1/ h t© 

^ C t A« T t * . 



r ^ -t « nfc 
9 Y voat 


7 z/mmxit^ 
^ A.oKa9-< :/» (P) 




0 


2 — 3 


3 


4^6 


4 


7 — 9 


7 


10— 


10 



SI 1 m 



i09^y^©WIBtt*tr^'eA9-fi'fltteJ:->r 
ti fc-9 -< V ft ) 0 ji ^ K id ni a % » >t t 0 



4BttJfil±<9ttS« J:CfnS%f7o TV 7 

cc-c, c tt-tr i'-r »; > ^ab ^ V ^ 34IC ^ A 3^ 

9 V htt. MttAtt^OftfMCI&UTCPUll il Jt 
91^— a — 9 43%^UTBIS«nft 
1 V7U9i/a1^'/^iUna>9-/yttlZ34i&Ufe 

^x.rtc!>9^>aic3i«fObfc«**rfli^TA 
ft. 

( *> - •/ Jt tC 41 tf^ T « >C O P it ♦ * ih * il HI , 
>^;b9;/^34J:0^JL6»nft*9> h«A 
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y^^*^ > ^ 3415 aiit ** ff ton iOcir^j: ^ 



/04-0 1-20-^ 3/00 1-020«^*^°°^^^=^^® 
?fO¥4-3112 (8) 

n 5ia<D«i«a^ff -eft 0 . t « 4iic» 



•0" ;Jc^lia«4» HSYjrc s m - 1 • , 

rft4^0T« A-r 9 ^sz^FiFou)3e <cfftl«n 
fc»iir«i5«> 4 ^ < >r**Li,i.i.ij,i4 «< 

tt.LSpU«<9 <xn « . c c-T.- x -r v-^s3o wm 

A.fll#ttBEF/ACS T#A6il«OT« C 0 t n tX 

If n«. 



^•»rir%4OrFtF0(B)3T illcr^*ATPUA 
4>C1i« ft « • BEF/Hni ^ - 1 * ^ « t « A 

y ^ssttr pw A* ^ y ^iiic«iii>9 V y 
u » 5/ i ^ -< y CD id 1^-r ^ iuo3ii g %f7 ^ . me 

cc-e. PiP0(6)3T <or^-feAT FPAirv:/ 
ArKUABttA-v^-f^A^omnt^'o* t ^ 

ft*. K9F1F0(A)SS a)7^-bA7PUA-irvr 

eft***, coBlC1^yrv >^«nfe39o 
o n-2"» ^r"y"«« acfl> 7 a T>'t a viant. t^V 

^*TB««n*^ UT, RB<9BDf1l#BfiT 

c c r»5»»in A"efTi>nft*>ote?-< > 
v^TniiiJL&n*. 
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ii*»»;-ri/» ;^rsrr$2ooB cxcniciCUft 

SaCDM* (1 M7l/yi/Air^^JI'n09^V 

FIF0(A)S6 flIIC 1/ . 9 ^ S2%FlF0<B)a7 «IC 

:rS20STftEF/Ii:5 « ' I * C L T&ir V U y 



704-01-20-^1 3/00 1-02 1^*^^°°^'^^^^® 
«BI ¥4-3112 (9) 

»«4»r iDcithtf Ay y :rs206THsync i^ 

A«0%I90. HSYNC t « V^l^yS/a? 

tf XT y :^S209'\|*5 u » r Kux^'^v^aa* 
tr xy 9 ^S206^ll«* cn%M9^ vKsK^ 

y^XtXH^ ^Xh^tf^^^T y S2DC^ S21DO 



z/^i^^ > ^ »io * >> v K fli c J: 
owenAr^-trxi^-fv^wiiJiir-f^^/ui^o 
Ciiai9-Y vttp%xy y yszi^T^nu* • 0 • 
'fc&tfr^'feX9^i/«>»iixif-r>A'*«ii 
X y V rsioa^ii o T» t/AB V 7 u V fi/ * 
1^ -r ^ fr • X. r y r S219T p 

Ar%||fTT«ft:lbOXf'y :rS2U'^lf4^. 

Xy y ^S2nTttREF/I6% %-0*ICUTr^ 

•tsX9^>«>«ttjLir<^4r^f7l)n'&J:^tci- 
x-r y ^sit x-f y ^S2tc[>*n^n 

«>lfiaittS%iiCd'i^. FIF0<97 F UX-tf* U 

>^fc^^>7 Fuxdi^ottB^xictft. 0: 
ic» xir'yrs2i2TT^*x^-f yoBUX-ir-^ 

>^tfLN% *0- «Cbr4J<. X y :/S2l9-Ctt 
FIF0(A)3e t ttFlFO(B)ST (D Ytl ;^ 4> 6 

xy y :rS2lS-CttHSTIIC 
Ufe«d(£liX9-9:/S21Srj!&filimi//t7 K U 



X y y 3f S2nT* -< P V^MT t 

ft«»^^4i»44£-r«. r«:to^, L1I«» P J: 9 ^ < 
Itntf A9>y :/S21t^|f 9 , Lll% '^ 1 !^ Ji t T X 
^ y ^S213^ne Jb ^ «! U . Cn%P!>-<S/fHI 
7r«ftriii8T. P - 4 T*6«^ICttXr y 
^S2t3^S2180A^-7% 4 @ MS T C i: IC « • 

♦ Ur, P 9 r 6 £: IVl/jfefi i| 7 U 9 
^ ^Jl^^Xfrr 6^ < . Xf^y^S20S^R 

<ras^-r«©tt, xy y >^s20J*»&s2oi* To^ 

IB M 7 1/ y S/ A -tr ^ A/ h . XT y irszilt^ ^ 

at, 7 F ux * saic^^ -*«4U fe t 

• IC^BV7l/yVji.ir'r ^ JUO^-f >%ftBlC 
CPDii tt«^bfeFSB%«f «>r::«>iC, ±ie«mB 

f^t tttkntef 3r> * y ♦it»&r- ^ outfit 
9 Bi&^f! 9TntfAb^bfcrT^<&. 
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l»8BC«b^T« 4eMTttFlFO(A)36.FIF0(B) 



ttt. sxAHor K uxiiB%B«K:e^ c i: 
-cFiFOOj:^lci,Bf>«if«C«:4»T0. « ft ic 

•2 - o*^K:«:^wicRibt*«f^cfc«i"C« 

60T, '^>^*}>^Llt7lfUX9Zf9r^m^ 
^ C « » *« *-6 tt , « d K JTo t « to * T * 



/04-0 1-20-^1 3/001-022"^®°°^^^"^^^ 
?»BI74-3112 (10) 

14S J3 J: SXAII(B)I46%ES L . SBAMCD T K U X 
%B»T*r> UX 3 > h %tt«^Tl«^ 

BClctt9T« W Jl tf B 1 B 9 M ftii^Bift 

n«» BX.tf« try^t) KUA09Bi&^ 

TKl'X**©" - -1' - 'a* "3" - 

jft<49'ryivtr«t sf{Ait]»» 60Batt7Kux 
% - 2* «»6BttU. «Jttf-2* - a* - 
•4-- -s" t«<t««*to*jr**. cot 

• • ilCOr KUX<9- v:r V V^BBOBBTVa 
»TFPX% "O" KlBUTt&VNTKUXlUB* 

t UTtt-BnnT£Bft/h«<DiiB%eiir « 

ftSBtrMoftSRANtrBBrntfAM. 

BOBOMTtt. SRAIIU1I45IC 7 K UX*t >^ 
'i V^«n^LI.L<.L3,L4.L5C!>Pl« BB04 !^ -f 
>T^ftL2,L3.L4.L5 A« 7 ^ -t X ^ :/ » B A •!^ 
^ ^X'-CB^tftl^. 2)COSRAII(A)l4S<E>7 



n«S^«t<. 4cBinoBB«BB t^^^BBT 

B m CD B JB w B T « « o eo B -e « & » 

±BTtt. ®B3^wfc: V 7 1/ Air 

CU, OCfe^n^'tf^^JI^OBBLBB (T.+ 
T.) <r«rB T« «: ^ i» icBir-/ ^ Ji'OB«*R 
Xi^BKL. 9«ftlcB«BliJtcE>ir-f 
^i;X9^VBIVCICUTBBT«Jt^«Ctl^ 

fc» c n eo-^o % — BCD s/ — ^ > X ic r Ft ^ C9 

flB«n-CBfT»n*jt^toUTi>jtir\. 
sec* ±mvtxBK^ti(ti4m^*n^ii± 

TCDBjr teroBB t ©BBttB«Ifc*<>* C 

fc**Tt*. «xtfttffi«nfcNB%*n^h4» 

aBO«fctfePBOT-riUB*B*t*J:^fc 
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/04-0 1-20-3^1 3/00 1-023"*^°°^^^^^^° 



Lri>j:t^. tit. ^^>hUct^mt0T — 

»a8TCP011 a«J:EOOttS*fT ^ ^ ^ C U n: 
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